Issue addressed: Australians living in peri-urban areas are insufficiently active, sedentary and experience poorer health than people in major cities. There are health benefits attributable to active lifestyles that could contribute to the improved health and well-being of this population. To support the adoption of active lifestyles, it is important to understand the unique context in which behaviour occurs.
| INTRODUCTION
Physical inactivity is estimated to cause between 6% and 10% of major noncommunicable diseases and 9% of premature mortality worldwide. 1 Sedentary behaviour has also been associated with increased risk of all-cause mortality, particularly among those who perform low levels of physical activity. 2, 3 Although leisure-time physical activity levels among Australians increased slightly in the decade between 2002 and 2012, many remain inactive (ie, not physically active) and sedentary (high amounts of sitting). 4 Moreover, Australians residing in peri-urban areas (ie, areas classified as inner regional in accordance with the Australian Statistical Geography Standard -Remoteness Structure; ASGS-RS) and in more geographically remote locations (ie, those classified as outer regional and remote)
have been shown to be less active than people living in major cities. 5, 6 Estimates of the proportions of each population classified as sufficiently active are lowest in peri-urban areas (36%), compared to 39% in remote areas and 45% in major cities. 5 In contrast, Australians living in peri-urban areas spend similar time performing sedentary behaviours (35.2 hours/wk) compared to those in remote areas (36 hours/wk), but less than those in major cities (40.2 hours/ wk). 5 These characteristics of peri-urban populations suggest that there may be unique features of peri-urban environments distinct from those in metropolitan and more remote locations that impact active lifestyle participation. Therefore, a close examination of the factors that influence physical activity and sedentary behaviour is warranted.
Almost one-fifth of Australian residents live in peri-urban locations, which may be conceptualised as areas outside of major cities characterised by some restricted access to goods, services and opportunities for social interaction. 7 Indeed, peri-urban populations represent a significant proportion of the global population, with almost half of the worlds' urban dwellers residing in settlements of <500 000 inhabitants. 8 Residents of peri-urban Australia are more likely to be overweight or obese, have high blood pressure, high cholesterol and are more likely to die prematurely from cardiovascular disease, cancers, respiratory diseases and suicide compared to those in major cities. 9 Thus, the inactive lifestyles of this population are particularly concerning given the known health risks of physical inactivity and sedentary behaviour. Improving active lifestyle participation could provide tremendous benefit to the health of people of peri-urban Australia.
Understanding the context in which health behaviour takes place is of critical importance for health promotion. 10 The Ottawa Charter for Health Promotion states that health promotion strategies should be crafted to suit local needs and should aim to reduce health inequities, ensuring supportive environments and access to information, whilst providing individuals with life skills and opportunities for healthy choices. 11 As physical activity participation does not simply decline in a linear manner with increasing remoteness, contextual factors beyond road distances to populated localities are likely impacting the degree to which peri-urban environments support active lifestyles. Despite differences in participation and the relative health disadvantages faced by peri-urban populations, limited research has been specifically directed towards identifying the range of contextually relevant determinants of physical activity and sedentary behaviour within this population. Whilst research has been conducted in "rural" settings in Australia and around the world, the term "rural" has often been applied to reference any geographical setting outside of major cities and thus lacks contextual specificity.
Of the studies that have been conducted specifically in peri-urban environments, research has focused on discrete ranges of beha- given the association of sedentary behaviour with negative health outcomes, especially for those with low levels of physical activity, it is important to build an understanding of the determinants of sedentary activity in addition to those of physical activity.
More generally, reviews of the correlates of physical activity without consideration of geographical remoteness have found consistent evidence of positive associations between physical activity and the accessibility of facilities, the existence of sidewalks/footpaths, population density and neighbourhood aesthetics. 13 Although studies of social and physical environmental correlates of sedentary behaviour were limited, Prince and colleagues found preliminary evidence of negative associations between transport-related sedentary behaviour and neighbourhood walkability and with residential density and road intersection density. 14 The relevance of these factors upon active lifestyle behaviours, specifically within peri-urban environments, and whether there are additional unique characteristics of influence, is largely unknown.
The aim of the present research, therefore, was to identify social and physical environmental characteristics of peri-urban settings that might influence physical activity and sedentary behaviour. The study was conducted in southern Queensland, Australia. Qualitative methodology in the form of semi-structure interviews was utilised to allow for an in-depth investigation of the social and physical environmental characteristics that may contribute to inactive lifestyles that was not restricted by predetermined theories of behavioural determinants.
| METHODS

| Setting and participants
The study was conducted in the Lockyer Valley, Scenic Rim, Somerset, Southern Downs and Toowoomba local government areas (LGAs). These are primarily classified as inner regional, in accordance with the ASGS-RS. 6 Spread over 32 000 km, 2 more than 305 000 people live in the region, which includes the large regional centre of Toowoomba with a population of 164 595. 15 The remaining LGAs are less populous ranging between 25 173 in Somerset and 40 975 in the Scenic Rim. 15 Toowoomba is situated approximately 130 km from the nearest major city (Brisbane), whilst Somerset is adjacent to Brisbane. A map of the region is presented in Figure 1 . Consistent with the overall peri-urban population, people within the study region are more likely to be obese, suffer mental health problems, report high or very high psychological distress and die prematurely from suicide compared to the overall Australian population. 16 Recruitment was conducted in mid-2016. people from Toowoomba (n = 4), Somerset (n = 4), Southern Downs (n = 5), Lockyer Valley (n = 5) and Scenic Rim (n = 2) participated in the interviews. Thirteen were female (77%). Seven reported living within a town area (41%), whilst 10 reported living outside of a town (59%). Each participant was allocated a unique identifier (eg, P01), and personal identifying information was removed from the findings to ensure participant confidentiality and anonymity. were conducted using Skype. Only the interviewer and participant were present during the interviews. A questioning route was drafted to act as a broad roadmap of topics to be included. However, the approach was purposely flexible, to allow for exploration of issues raised by participants. A summary of the questioning route is provided in Table 1 . The questions were reviewed and agreed by JO, SM, CB and MI. The first interview served as a pilot to field-test the questioning route, with no adjustments required upon review. Interviews ranged between 25 and 71 minutes in duration and were conducted until the point of data saturation.
| Data collection and analysis
All interviews were audio-recorded and transcribed verbatim.
Participants were provided an opportunity to review and correct the transcript prior to analysis. Data were evaluated using thematic analysis, informed by Braun and Clark. 19 An essentialist/realist epistemological position was adopted. NVivo software (QSR International, Melbourne, Australia) was used to develop a codebook of major themes and common patterns. 
| RESULTS
The findings include characteristics of peri-urban localities that impacted the physical activity and sedentary behaviour of weather, distance and accessibility, and walkability.
| Social environment
The first theme represents characteristics of the social environment that impacted the active lifestyle behaviours of participants or are known behavioural correlates. Subthemes include social capital and crime.
| Social capital
Participants portrayed a strong sense of neighbourliness, community 
However, only three participants reported personal sport participation. Some explained that they did not identify as a "sporting person," whilst others reported lack of time as a barrier to participation.
Another participant described interest in health behaviours within the local community, however, did not participate herself, although did not explain why:
We've just got a massive gym put in … It's like a craze at the moment and I think people are trying to … attend these health places as well. Whether it's just a sign of the times, people realise we do need to be healthy. I myself don't do any of that but a lot of people do. Self-reported description of the type and location of physical activities performed a Sedentary behaviour was described as any waking activity performed whilst sitting or reclining resulting in low energy expenditure. b
Physical activity was described as any activity that gets you moving and increases your breathing and heart rate.
Participants also reported that social interaction facilitated 
Overall, participants perceived local neighbourhoods to be safe.
Whilst crime generally did not preclude physical activity, walking in specific areas at night was avoided by some.
| Physical environment
The second theme represents features of the physical environment that were reported as influencing the active lifestyle behaviours of participants or are known behavioural correlates.
| Natural environment and weather
Participants described the aesthetic characteristics of their neighbourhoods, in addition to the impact of weather upon active lifestyle behaviours. Seven described the natural beauty of the local environment:
There is a lot of natural beauty around here … visually it just captures you. 
Unfavourable weather also led to more sedentary behaviours:
People don't want to get out and about because it's too cold for them. They stay home and they watch TV.
Being physically active was perceived as essential to manage large properties in peri-urban environments:
Without being active you wouldn't be able to live here … 40 acres of lawn and garden takes a fair bit of mowing and maintaining.
However, weather dictated the scheduling of property maintenance, leading to irregular physical activity:
I took a month off work so I could do some fencing and get some hard work into the place … while the weather and everything else is ideal … it can't be blowing and it can't be too hot. It can't be wet. You have got to have the ideal conditions to get out and do it.
Taken together, these responses indicate that local peri-urban environments are considered aesthetically pleasing, which is likely to facilitate active lifestyles, and however, weather presented barriers to physical activity and encouraged sedentary behaviour. 21, 22 Physical activity was also associated with the work required to maintain a large property, although weather impacted the regularity of physical labour.
| Distance and accessibility
Participants reported that distance and accessibility negatively influenced active lifestyle behaviours. Poorer access to goods, services and facilities influenced sedentary driving time, the ability to undertake active forms of transport and the time available for recreational physical activity:
To
Participants also reported a lack of access to intracity public transport in all locations except for the larger regional town of Toowoomba, leading to a reliance on sedentary travel by private vehicles:
Well I get around by car. Everyone else that I know of gets around by car.
Despite the availability of public transport in Toowoomba, it was not utilised due to a lack of route options and electronic timetabling, and longer journey times. Regular, extended commuting for work or school was also often necessary in peri-urban communities, due to a lack of local employment and educational opportunities leading to further prolonged sitting and reduced recreational time:
We were commuting for 3 years to Brisbane and back … doing 80 kilometres each way, each day … until we could find local jobs.
More promisingly, most participants reported proximal access to sporting and recreational facilities. Five also reported that proximity to national parks and dams provided opportunities for recreational physical activity:
A lot of people love living here for the access to some of, probably the best bush walking in Australia … I do a lot of bush walking in the national parks and things.
There is also fishing. There is also a lot of bike riders.
However, consistent with the failure to participate in sport despite strong sporting cultures, several participants reported that they did not personally utilise sports and recreation services or facilities. Lack of time and not being interested in sports were cited as reasons for not utilising these facilities.
More generally, the accessibility of goods, services and facilities varied between localities, with access to aged-care facilities, health professionals and entertainment facilities poorer in smaller towns than in larger towns. For example, a participant living in a small town said:
I think we have, maybe five streets in Rifle Range … there is nothing, just streets, and … a water station.
Whereas a resident of a larger town said:
You could certainly buy anything that you needed in Beaudesert without leaving town.
Accessibility also differed for people living within towns and those living outside of towns. Walking for transport was typically viable for participants living within town precincts, but not for those outside of towns:
When I first moved here I lived in town, two blocks away from where I work, so of course I just walked to and from work every day. Which was fantastic … I really loved it … but the 5 kilometres is a little bit far.
However, despite the practicability of walking, all participants residing within townships reported driving at least some of the time.
Reasons included a lack of time and motivation, the town being spread over a large area and other impracticalities like having too many items to carry home from the store: 
| Walkability
Participants described features of the environment that impacted the walkability of local neighbourhoods. Poor pedestrian mobility infrastructure was reported, particularly by participants residing outside of towns. The absence of footpaths, pedestrian crossings, street lighting and poor road conditions restricted physical activity:
It is [a] dirt road … We would like to do more walking … and we really can't because the only place to walk is down the middle of the road.
High-speed traffic and heavy vehicles also presented significant barriers to physical activity. When asked whether traffic influenced physical activity, one participant said:
Yeah it does. Especially with the heavy transports, because they can't stop really quickly and that has been some real concerns.
However, footpaths, street lighting, parks and cycling paths were features of newer housing estates emerging in several of the study localities:
We are lucky to have a lot of new estates going in … they always make sure that they get a certain number of kilometres of bike paths when they approve a new estate … one of the big new estates, they are going to have a big lake there as well as grassed areas and
BBQs and all sorts of things.
In summary, poor pedestrian mobility infrastructure and dangerous traffic conditions presented barriers to active lifestyles. However, the inclusion of footpaths, street lighting and green spaces in newly developed areas provides environments more conducive to physical activity.
| DISCUSSION
Health promotion strategies should take into account local context, aiming to reduce health inequalities by ensuring supportive environments that provide opportunities for healthy choices. 11 Periurban localities are unique environments, characterised by smaller populations, fewer opportunities for social interaction, employment and education, and more restricted access to goods, services and facilities than in major cities, but are not as isolated as more remote (or "rural") populations. 6 There is a need to improve our walking for transport by 19%. 21 The impact of neighbourhood aesthetics on physical activity may vary by geographical remoteness. A study examining the moderating influence of urban-rural status on relationships between the perceived environment and physical activity among mid-older-aged adults in Victoria, Australia, found neighbourhood aesthetics were associated with physical activity among rural but not urban dwellers. 26 Neighbourhood aesthetics have also been negatively associated with sedentary behaviour. In a study conducted in urban areas of Australia, the USA and Belgium, Van Dyck et al 22 found that for every increase in aesthetics (ie, one level on a 4-point scale), daily sitting decreased by 3%.
Associations between physical activity and crime in previous research have been mixed. 27 A longitudinal study conducted in metropolitan Perth found that increased safety from crime (ie, by one level on a 5-point Likert scale) was associated with an 18-minute/wk increase in walking. 28 However, safety from crime may impact physical activity differently in urban and rural settings. Cleland et al 29 found that perceived crime generally did not impact physical activity in outer regional and remote Tasmania; whilst personal safety was associated with physical activity among mid-older adults living in rural, but not urban, Victoria in another study. 26 The impact of perceived crime on sedentary behaviour also appears to vary by population. Van Dyck et al 22 found that increased crime safety (ie, one-level increase on a 4-point scale) was associated with 3% less daily sitting among women, but not associated among the overall sample of men. However, among Australian participants (male and female), increased crime safety was associated with 3% less daily sitting. In the present study, the presence of sports and recreational facilities also provided opportunities for physical activity and sparked community interest in healthy lifestyles, whilst proximity to national parks facilitated recreational physical activity.
This is consistent with the findings of a qualitative study conducted in rural Tasmania, whereby 60% of participants (N = 49) reported opportunities for physical activity afforded in natural settings. 25 However, despite descriptions of "activity-supportive" features of peri-urban environments, participants self-reported largely inactive lifestyles. Driving was prevalent, even when walking was viable, and most participants did not engage in sport despite the accessibility of sporting and recreational facilities, strong commu- Associations between neighbourhood walkability and sedentary behaviour have been mixed. 33 However, one study found that women living in the most walkable neighbourhoods of urban Adelaide spent 17 minutes less watching television per day compared to those in the least walkable neighbourhoods. 34 The overall impact of traffic safety upon active lifestyle behaviours is also unclear. Choi et al 13 Research in other localities will provide a more complete understanding of the range of contextual factors that contribute to inactive lifestyles across wider peri-urban contexts.
| CONCLUSION
The social and physical environmental characteristics of peri-urban environments present unique barriers to and opportunities for active lifestyles. Barriers to active lifestyles included unfavourable weather, distance and poor accessibility, low residential density, poor pedestrian mobility infrastructure and dangerous traffic conditions. Activity-supportive characteristics included social cohesion, safety from crime and favourable neighbourhood aesthetics. However, these features were insufficient to generate broad uptake of active lifestyles.
Further research is recommended to understand the relative influence of each of the identified characteristics and to determine why peri-urban populations remain inactive despite activity-supportive environmental attributes and to identify factors that may encourage active lifestyles in the face of contextual barriers, such as accessibility. Peri-urban environments may be enhanced with improvements to the built environment that improve neighbourhood walkability, especially those that focus on minimising the impact of dangerous traffic conditions and unfavourable weather. Social cohesion, strong sporting interest, and safe and attractive physical environments represent resources that may be drawn upon when drafting policy or planning strategies designed to encourage active lifestyles in periurban regions.
